The hexosamine biosynthesis pathway regulates insulin secretion via protein glycosylation in mouse islets.
The hexosamine biosynthesis pathway plays a role in the modification of cellular proteins via the provision of substrate for addition of O-linked N-acetylglucosamine (GlcNAc). The relative importance of the GlcNAc modification of proteins to insulin secretion from pancreatic beta-cells has not been investigated and so remains unclear. In the present study, we show that inhibition of the hexosamine biosynthesis pathway decreases insulin secretion from mouse islets in response to a number of secretagogues, including glucose. This impairment in beta-cell function could not be attributed to reduced islet insulin content, altered ATP levels, or cell death and was restored with the addition of N-acetylglucosamine, a substrate that enters the pathway below the point of inhibition. Western blot analysis revealed that decreased islet protein glycosylation paralleled the decrease in insulin secretion following inhibition of the pathway. In conclusion, the data suggest a role for the hexosamine biosynthesis pathway in regulating the secretion of insulin by altering protein glycosylation. This finding may have implications for the development of type 2 diabetes, as chronic increase in flux through the hexosamine biosynthesis pathway may lead to the deterioration of beta-cell function via abnormal protein glycosylation.